Thursley, and additional plants from three other UK field sites ( Supplementary Table S1 ), were used for stable isotope analyses. Based on the methods of Field et al. [8] , three windowed cylindrical plastic cores 1 1 8 covered in 10 µm nylon mesh (Supplementary Figure S1) were inserted into the substrate 1 1 9
within each experimental pot. Two of the cores were filled with a homogenous mixture of within pots and confirmed by hyphal extraction from soil and staining with trypan blue [24] . 1 3 5
Additionally, roots were stained with acidified ink for the presence of fungi, based on the 1 3 6 methods of Brundrett et al. [24] . Molecular identification of fungal symbionts 1 3 8
All plants ( Supplementary Table S1 ) were processed for molecular analyses within Mucoromycotina-and Glomeromycotina-specific primers described in Desirò et al. [9] for the Sequences identified as Mucoromycotina sp. were aligned with MAFFT prior to removing 1 5 0 unreliable columns using the default settings in GUIDANCE2 (http://guidance.tau.ac.il). The were no significant differences in the amounts of either 33 P or 15 N tracer acquired by from 3.1 to -5.9 ‰ ( Figure 5 ). Leaves of the three groups, L. inundata (n = 6), J. bulbosus (n 3 1 8 = 6) and reference plants (n = 17), were significantly different in δ 13 C (H(2) = 8.758; p = 3 1 9 0.013) and δ 15 N (H(2) = 21.434; P < 0.001, Figure 5a ). L. inundata leaves were significantly 3 2 0
depleted in 13 C compared to J. bulbosus leaves (Q = 2.644, P < 0.05) and a significant 3 2 1 depletion of L. inundata leaves compared to reference plant leaves (Q = 2.662, P < 0.05, 3 2 2 Figure 5a ). The J. bulbosus leaves were not significantly different from reference plants in the roots, only δ 15 N showed significant differences between the three groups under 3 2 7 comparison (F(2) = 34.815; P < 0.001, Figure 5b ). The L. inundata and J. bulbosus roots 3 2 8
were not significantly distinguished in δ 15 N, however, roots of both species were significantly 3 2 9
enriched in 15 N compared to reference plant roots (q = 10.109, p < 0.001; q = 8.515, p < 3 3 0 0.001, Figure 5b ). Our results show that the symbiosis between L. inundata and Mucoromycotina FRE is The amount of C transferred from L. inundata to Mucoromycotina symbionts was not Although these experiments were carried out at higher a[CO 2 ] concentrations (1,500 ppm) fungal symbionts is at least on a par with, if not greater than, that of maintaining 3 6 7
Glomeromycotina fungi. Lycophytes are a significant node in land plant phylogeny, widely considered as a roots, leaves and associated vasculature [22] . The significant depletion of 13 C observed in 3 7 1 the leaves of L. inundata ( Figure 5 ) is unlikely to be related to C gains from its increased capacity for C capture and fixation, it is likely that increasing structural complexity Glomeromycotina AM are associated with facilitation of plant P uptake and occur 3 7 8 commonly in soils with low P availability [39, 40] . We observed no difference in the amount 3 7 9
of fungal-acquired 33 P tracer that was transferred to L. inundata sporophytes when a[CO 2 ] 3 8 0 was changed (Figure 4c, d) . Given that L. inundata can regulate and maintain CO 2 3 8 1 assimilation and thus C fixation through stomata and vasculature, it is possible that a lower Nitrogen is an essential element for plants that is available in soils in plant- Our results show that although there was no significant difference in the amount of 15 N liverworts in comparable experiments ( Supplementary Table S3 ) [18] . We also show that L. Mucoromycotina FRE symbioses seem to be rare, having been reported before only in the We gratefully acknowledge support from the NERC to KJF, SP, SS (NE/N00941X/1) and 
